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57 ABSTRACT

A light emitting element drive device includes: a light emit-
ting section having a light emitting element; output capaci-
tance capable of storing power supplied to the light emitting
section; a driver connected between the light emitting section
and a reference potential and including a switch section
whose conductive state is controlled by a pulse-like lighting
signal depending on magnitude of a load current and a con-
stant current source section connected in series to the switch
section; and a power supply controller being a power supply
that provides drive power to the light emitting section and
including a function to adjust an output current supplied to the
output capacitance. The power supply controller changes the
supply amount of the output current for the light emitting
section from the power supply controller based on load cur-
rent information that is necessary peak power of the light
emitting section.

15 Claims, 7 Drawing Sheets

10A
21A
22A ~
{ L21 ND21  ND22
226 O el e
223 CLK PLSIZV  iygpC5 77 ,I R o
- * ffe SW2t J.
HILTIPLIER T224 ND23 ~ Q21
(VN23) l‘dm
TR21
T223 Vss VSS
T225
W: b,\}/" <I<Vref Viath (vs)| ~ND11
$ 40
C221~FR221 222 N
1 1 221 T222 !
VSS T\
T221
BACKLIGHT LOAD AMOUNT LED
DATA PER V CYCLE DLD-4 * DRIVER




U.S. Patent Aug. 11, 2015 Sheet 1 of 7 US 9,105,219 B2

FIG.1

V CYCLE

IMAGE

BACKLIGHT
| LIGHTING M M1 1. n

___________ lout
21— 021\»;{;
'.-_-:.--?_-.. VSS
LOAD P
INFORMATION | ;---¥---5--
—
22v'\§ FB
: —
B D (PWM)
20
: VSS



U.S. Patent Aug. 11, 2015 Sheet 2 of 7 US 9,105,219 B2

<
Q
&
<
]
F
{

1dim lout

CURRENT
CURRENT

— >

TP TIME T BT TIME

FIG.4

<
Q
5

CURRENT &
CURRENT

I TIME

<
o
=
~
<
Q

§




U.S. Patent Aug. 11, 2015 Sheet 3 of 7 US 9,105,219 B2

FIG.6A

(" WHEN DUTY PER V CYCLE CHANGES

V CYCLE

URRENT PER V CYCLE CHANGES
V CYCLE

FIG.6C

" WHEN DUTY OF PWM (HIGH FREQUENCY) DIMMER CHANGES IN LIGHTING PERIOD PER V CYCLE |
V CYCLE

Idim

Tout




US 9,105,219 B2

Sheet 4 of 7

Aug. 11, 2015

U.S. Patent

< . I10AD A ¥3d Y.LVQ
%ﬁmm ) a1a INnoWY QY01 LHOITNDYE
¥4Al
- . % mw>
2221} 122 :
ow 1 @ ; _Nwzw_wzxwo
:DZ\ (SA) M‘—Nm\/ PN, m\b+/o\ nvﬂ||$>\._n
: 3 (O DAMd GZel
i
o
\v
SSA SSA £Z21
08~ : T A%
: re GZz Vit
goi (EZNA) SSA ) :
12D ~== eZaN vezll 122 > u s_;m B4
1Zms = >, o s}-080
12d £ A { {
LM0A A.mm.mﬂlm ) NA !
ZZaN  1ZAN 127 . {
V22
/
vizg .
VoI L "9I4d



US 9,105,219 B2

Sheet S of 7

Aug. 11, 2015

U.S. Patent

HIATYA
aa MNIg (ADN3INOIY4 MOT)
= 31940 A 40 35TNd ONDINITE
GL, « (1 ) (AONINDIYA HOIH)
P Jl =[O 357Nd WMd
( 8gz ~{4aL1]
o 622 SSA
¢cely TR TO R
- A ¢c A4 H &szmeamo
L LON o ~ kAl ~
m&m> JOaA ale A
- xzwm geel
\.J
SSA SSA €221
oe~:l T ey
: s 6522
UEEH SSA w vee ¥
120 ~== eZaN veeld (28] o wl—<md WAL
tems =3t X o__sj—080
FNQV %?an?&& AZ) mmm
1NOA A.m.m.mtaN N NIA : 9¢¢
220N 120N 127 | {
N aze
vie aor 8 "9OIT4



U.S. Patent

Aug. 11, 2015 Sheet 6 of 7 US 9,105,219 B2
100
150 180 181
= AUDIO SECTION
fad
EXTERNAL
TpUT — - § »ILTQUID CRYSTAL DRIVER}-140
) O
O
TUNER o £
SECTION -
<
s = LIQUID CRYSTAL PANEL |-110
CONTROL | cONTROL o=
INPUT ™| SECTION g B
170 =
ACINPUT | power B : 120
D— SuPPLY |: | peBtht e
SECTION | !
POWER SUPPLY CONSTANT
SECTION FOR |wg~4 CURRENT ~-130
BACKLIGHT CONTROLLER
190




U.S. Patent Aug. 11, 2015 Sheet 7 of 7 US 9,105,219 B2

FIG.10

119

/CFR/CFC/CFB/CFG/ //‘wii}}_ﬂ
V1T TTTT
qZuyiy

77 //__/J/ 77




US 9,105,219 B2

1

LIGHT EMITTING ELEMENT DRIVE
DEVICE, LIGHT EMITTING ELEMENT
DRIVE METHOD, AND DISPLLAY APPARATUS

BACKGROUND

The present technique relates to a drive device of a light
emitting element that emits light with luminance depending
on a flowing current, such as a light emitting diode (LED), a
light emitting element drive method, and a display apparatus
that uses the drive device and the drive method and has e.g. a
non-luminous, transmissive display section.

For the backlight of a liquid crystal panel, a light emitting
diode (LED) is used as the light source to replace the cold
cathode fluorescent lamp (CCFL) type using a fluorescent
tube.

In particular, a method of individually using the respective
primary colors of red LED, green LED, and blue LED and
optically performing synthetic additive color mixing to
obtain white is used for television use because it easily pro-
vides favorable balance of the colors. In recent years,
improvement in the color rendition of the white LED is
advanced and it is coming to be frequently used for television
use.

The LED has a characteristic that the luminance changes
depending on the current basically, and the forward voltage
varies depending on variation in the individual difference and
the temperature.

Therefore, when the LED is used as the backlight of a
liquid crystal panel (e.g., a liquid crystal display (LCD)), a
drive device therefor is required to have the constant current
characteristic to obtain certain uniform luminance.

The following drive device is known. Specifically, this
drive device employs a pulse width modulation (PWM) con-
trol system in which the current flowing to an LED is turned
on/off at certain timing and the luminance is adjusted based
on the ratio of its on/off-period in order to stably adjust the
luminance in a wide dynamic range.

As one of methods to realize this system, a method in
which a switch element is inserted in series to the LED and is
turned on/off at certain set timing is employed (refer to e.g.
Japanese Patent Laid-open No. 2001-272938).

A system is also known in which a switch element con-
nected in series to an LED is turned on/off by a lighting signal
and PWM control of a switching transistor in a switching
power supply section of e.g. a boost chopper type is carried
out.

In a LCD monitor, normally control like that shown in FIG.
1 is carried out in order to suppress the influence of image lag
(crosstalk) that occurs because of the low response speed of
the liquid crystal at the time of image switching.

Specifically, in the LCD monitor, the on/off-timing of the
backlight is controlled in association with the image switch-
ing to thereby keep display of clear images.

The on/off-timing of the backlight in this control is as
follows. In a crosstalk period, the backlight is turned off as
black insertion. Only in a period when crosstalk occurs as
hardly as possible, the backlight is turned on to display
images.

However, in this case, there is an adverse effect that the
luminance of the whole backlight decreases. In order to pre-
vent this, surging the amount of drive current (peak current
amount increase) is performed to keep the brightness of
images.

SUMMARY

However, a large burden is imposed on the power supply
that provides power to the backlight if the amount of surge is
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too large. To avoid this, a power supply capable of withstand-
ing high power needs to be set.

This increases the size and cost of the power supply. Thus,
presently the current amount resulting from the surge remains
at that substantially twice the original current amount.

Ifthe amount of surge is too large, the power provided from
the power supply becomes an impulse manner and therefore
the current flowing to a coil and a transformer included in the
power supply becomes steep, so that the occurrence of sound-
ing (noise) is also caused.

In general, magnetic parts such as a transformer and a
choke coil and a capacitor used in the power supply have the
property of vibrating at the frequency of applied current/
voltage in principle.

There is a need for the present technique to provide a light
emitting element drive circuit, a light emitting element drive
method, and a display apparatus that allow averaging of the
amount of peak current supplied to a backlight, suppression
of increase in the size and cost of the power supply, and
suppression of generation of noise, and enable ensuring of the
brightness of images and clear monitor display with low
crosstalk.

According to an embodiment of the present technique,
there is provided a light emitting element drive device includ-
ing: a light emitting section configured to include a light
emitting element that emits light with luminance depending
on a flowing current; output capacitance configured to be
capable of storing power supplied to the light emitting sec-
tion; and a driver configured to be connected between an other
end side of the light emitting section and a reference potential
and include a switch section whose conductive state is con-
trolled by a pulse-like lighting signal depending on the mag-
nitude of a load current and a constant current source section
connected in series to the switch section. The driver performs
impulse driving of the light emitting section in association
with the lighting signal. The light emitting element drive
device further includes a power supply controller configured
to be a power supply that provides drive power to one end side
of'the light emitting section and include a function to adjust an
output current supplied to the output capacitance by a signal
depending on a connection node voltage of one connection
node between the other end side of the light emitting section
and the reference potential. The power supply controller
changes the supply amount of the output current for the light
emitting section from the power supply controller based on
load current information that is necessary peak power of the
light emitting section in impulse driving of the light emitting
section on a predetermined cycle.

According to another embodiment of the present tech-
nique, there is provided a light emitting element drive method
carried out in a light emitting element drive device including:
a light emitting section having a light emitting element that
emits light with luminance depending on a flowing current;
output capacitance capable of storing power supplied to the
light emitting section; and a driver that is connected between
an other end side of the light emitting section and a reference
potential and includes a switch section whose conductive
state is controlled by a pulse-like lighting signal depending on
the magnitude of a load current and a constant current source
section connected in series to the switch section. The driver
performs impulse driving of the light emitting section in
association with the lighting signal. The light emitting ele-
ment drive device further includes a power supply controller
that is a power supply that provides drive power to one end
side of the light emitting section and includes a function to
adjust an output current supplied to the output capacitance by
a signal depending on a connection node voltage of one
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connection node between the other end side of the light emit-
ting section and the reference potential. The method includes
changing the supply amount of the output current for the light
emitting section from the power supply controller based on
load current information that is necessary peak power of the
light emitting section in impulse driving of the light emitting
section on a predetermined cycle in the light emitting element
drive device.

According to a further embodiment of the present tech-
nique, there is provided a display apparatus including: a dis-
play section; an illuminating unit configured to have a light
emitting section including a light emitting element that emits
light with luminance depending on a flowing current and
irradiate the display section with emitted light; and a light
emitting element drive device configured to drive the light
emitting element in the light emitting section. The light emit-
ting element drive device includes: the light emitting section
including the light emitting element that emits light with
luminance depending on the flowing current; output capaci-
tance capable of storing power supplied to the light emitting
section; and a driver that is connected between an other end
side of the light emitting section and a reference potential and
includes a switch section whose conductive state is controlled
by a pulse-like lighting signal depending on the magnitude of
aload current and a constant current source section connected
in series to the switch section. The driver performs impulse
driving of the light emitting section in association with the
lighting signal. The light emitting element drive device fur-
ther includes a power supply controller that is a power supply
that provides drive power to one end side of the light emitting
section and includes a function to adjust an output current
supplied to the output capacitance by a signal depending on a
connection node voltage of one connection node between the
other end side of the light emitting section and the reference
potential. The power supply controller changes the supply
amount of the output current for the light emitting section
from the power supply controller based on load current infor-
mation that is necessary peak power of the light emitting
section in impulse driving of the light emitting section on a
predetermined cycle.

According to the embodiments of the present technique,
the amount of peak current supplied to a backlight can be
averaged and increase in the size and cost of the power supply
can be suppressed. Suppression of generation of noise is
allowed and ensuring of the brightness of images and clear
monitor display with low crosstalk are enabled.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram explaining timing control of turning-
on/off of a backlight in a general LCD monitor;

FIG. 2 is a block diagram showing a basic configuration
example of a light emitting element (LED) drive device
according to a first embodiment of the present technique;

FIG. 3 is a diagram explaining a method in which a current
from an LED power supply controller continues to be sup-
plied to output capacitance to charge it also in an interval
when a load is in the off-state and thereafter the output capaci-
tance is rapidly discharged;

FIG. 4 is a diagram explaining that output variation occurs
in the method of FIG. 3;

FIG. 5 is a diagram explaining a method in which the
amount of supplied current is changed based on information
on the magnitude of a next load current at a stage previous to
switching of the load current (off-period previous to switch-
ing of the load);
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FIGS. 6A to 6C are diagrams showing forms of the change
in the load current when the method of FIG. 5 is employed;

FIG. 7 is a block diagram showing a configuration example
of'a light emitting element (LED) drive device according to a
second embodiment of the present technique;

FIG. 8 is a block diagram showing a configuration example
of'a light emitting element (LED) drive device according to a
third embodiment of the present technique;

FIG. 9 is a block diagram showing a configuration example
of a liquid crystal display apparatus according to a fourth
embodiment of the present technique; and

FIG. 10 is a diagram showing a configuration example of a
transmissive LCD panel.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present technique will be described
below in association with the drawings.

The description will be made in the following order.
1. First Embodiment (first configuration example of light
emitting element (LED) drive device)
2. Second Embodiment (second configuration example of
light emitting element (LED) drive device)
3. Third Embodiment (third configuration example of light
emitting element (LED) drive device)
4. Fourth Embodiment (configuration example of display
apparatus)

1. First Embodiment

FIG. 2 is a block diagram showing a basic configuration
example of a light emitting element (LED) drive device
according to the first embodiment.

In the present embodiment, an LED is employed as the
light emitting element that is a driving target and is an electro-
optical element whose luminance changes depending on the
flowing current.

An LED drive device 10 according to the first embodiment
has an LED power supply controller 20, a light emitting
section 30 as a load, and an LED driver 40.

The light emitting section 30 is applied to e.g. the backlight
of'an LCD panel.

The LED power supply controller 20 includes a switching
power supply section 21 of e.g. a boost type including an
output capacitance C21 that is a capacitor for power storage,
and a control section (DC-DC converter) 22.

The switching power supply section 21 includes, besides
the output capacitance C21, e.g. a constant voltage source, an
inductor, a diode, a switching transistor, and a resistive ele-
ment for current detection although not shown in the diagram.

In the switching power supply section 21 having such a
configuration, the switching transistor is on/oft-controlled by
a PWM-controlled pulse signal of the control section 22.
Thereby, the switching power supply section 21 boosts a
voltage VDD of the constant voltage source and supplies it to
one end part of the light emitting section 30 as the load.

The LED power supply controller 20 of the present
embodiment is supplied with load information used to allow
the control section 22 to carry out lighting control of the light
emitting section 30 as the load, and controls an output drive
current lout made by the switching power supply section 21 in
the following manner.

In impulse driving of the light emitting section 30 such as
a backlight used in an LCD television (LCDTV) or the like,
the LED power supply controller 20 feeds forward the supply
amount of the light emitting section 30 from the switching
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power supply section 21 based on information on the neces-
sary peak current (power, load current) of the light emitting
section 30.

Inthe LED power supply controller 20, a control system is
employed in which an average current is always supplied with
respectto e.g. an image switching cycle (vertical (V) cycle) to
thereby disperse the supplied power from the LED power
supply controller 20 and permit suppression of the peak cur-
rent amount.

Due to this feature, cost reduction of the power supply and
suppression of sounding of inductor/transformer parts and so
forth are permitted. In addition, because impulse driving of
the LCDTV or the like is facilitated, ensuring of the bright-
ness of images and clear monitor display with low crosstalk
are enabled.

The light emitting section 30 has an LED array obtained by
connecting plural LEDs 31-1 to 31-# in series.

Among the plural LEDs 31-1 to 31-x connected in series,
the anode of the LED 31-1 on one end side is connected to the
voltage output of the switching power supply section 21 and
the cathode of the LED 31-z on the other end side is con-
nected to the LED driver 40.

A connection node ND11 between the cathode of the LED
31-» and the LED driver 40 is connected to the LED power
supply controller 20 to make a feedback route.

A voltage Vs of the connection node ND11 is basically the
voltage obtained by subtracting the sum 2XVf (=VF) of for-
ward voltages VT of all the LEDs 31-1 to 31-z of the light
emitting section 30 from a supply voltage Vout of the switch-
ing power supply section 21.

The light emitting section 30 is not limited to a configura-
tion formed of plural LEDs and may be formed of a single
LED.

The LED driver 40 includes a switch section 41 and a
constant current source section 42.

One terminal a of the switch section 41 is connected to the
cathode of the LED 31-z of the light emitting section 30.

The other terminal b of the switch section 41 is connected
to the constant current source section 42 and the constant
current source section 42 is connected to a reference potential
VSS.

The switch section 41 is kept at the on-state during a period
when a PWM-controlled, pulse-like LED lighting signal L.O
is active, i.e. at a high level. At this time, a current Idim flows
through the light emitting section 30 provided with the supply
voltage Vout of the switching power supply section 21 and the
respective LEDs 31-1 to 31-» are lit.

The switch section 41 is kept at the off-state during a period
when the LED lighting signal LO is inactive, i.e. at a low
level. At this time, the current Idim does not flow through the
light emitting section 30 provided with the supply voltage
Vout of the switching power supply section 21 and the respec-
tive LEDs 31-1 to 31-» are turned off.

A more detailed description will be made below about
control of the output drive current Tout in the LED power
supply controller 20 ofthe present embodiment in association
with FIGS. 2 to 6C.

In FIG. 2, the LEDs 31-1 to 31-» are used for the light
emitting section 30 as e.g. the backlight of an LCD.

FIG. 2 shows the LED driver 40 that causes the current
flowing through the LEDs 31 (-1 to n) to be an impulse-like
load and the LED power supply controller 20 that supplies the
current to the LEDs 31.

FIG. 3 is a diagram explaining a method in which the
current from the LED power supply controller continues to be
supplied to the output capacitance to charge it also in an
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interval when the load is in the off-state and thereafter the
output capacitance is rapidly discharged.

FIG. 4 is a diagram explaining that output variation occurs
in the method of FIG. 3.

FIG. 5 is a diagram explaining a method in which the
amount of supplied current is changed based on information
on the magnitude of a next load current at a stage previous to
switching of the load current (oft-period previous to switch-
ing of the load).

FIGS. 6A to 6C are diagrams showing forms of the change
in the load current when the method of FIG. 5 is employed.
FIG. 6A shows the case in which the duty per V cycle
changes. FIG. 6B shows the case in which the peak current
perV cycle changes. FIG. 6 C shows the case in which the duty
of a PWM (high frequency) dimmer changes in a lighting
period per V cycle.

As described above, the LED driver 40 turns on/off the
switch section in association with the duty of the PWM pulse
and the current Idim flows through the LEDs 31-1 to 31-» in
a pulse manner.

In a normal case, the same pulse current as Idim should be
supplied as the drive current lout from the LED power supply
controller 20.

However, as shown in FIG. 3, the current from the LED
power supply controller 20 continues to be supplied to the
output capacitance to charge it also in the interval when the
load is in the off-state, and thereafter the output capacitance is
rapidly discharged.

In this operation, in contrast to the pulse-like current Idim,
a constant current is supplied as the drive current lout so that
the average current per V cycle may be equal. This provides
stable operation and can suppress the peak current of the drive
current Iout.

However, if a change occurs in the power of the load in this
state, output variation occurs as shown in FIG. 4. Delay of the
feedback attributed to the long cycle of the current pulse
increases the variation in the output voltage Vout and thus the
load current is affected.

As a countermeasure against this, in the present embodi-
ment, as shown in FIG. 5, Iout as the amount of supplied
current is changed based on information on the magnitude of
the next load current at the stage previous to switching of the
load current (off-period previous to switching of the load).

Due to this feature, only change of the ripple voltage asso-
ciated with the charge/discharge of the output capacitance
appears as the variation in the voltage Vout. Therefore, the
load current also becomes constant and stable operation is
achieved.

Various cases exist regarding the change in the load cur-
rent. FIGS. 6A to 6C show examples thereof.

Stable operation is enabled by changing and averaging the
drive current Tout in association with the change in the load
current for all the cases of FIGS. 6A to 6C.

For example, the current Iout is so averaged as to be in a
step manner in the case in which the duty gradually becomes
higher as shown in FIG. 6 A, the case in which the peak current
gradually becomes larger as shown in FIG. 6B, and the case in
which the duty of the PWM dimmer gradually becomes
higher as shown in FIG. 6C.

As described above, the following advantageous effects
can be achieved according to the present first embodiment.

Inthe related art, if the amount of power supply surge is too
large, a large burden is imposed on the power supply that
provides power to the backlight.

In contrast, in the LED drive device 10 of the present
embodiment, the amount of peak current supplied to the light
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emitting section 30 such as a backlight is averaged to become
smaller. This can realize reduction in the cost and area of the
power supply.

In general, due to that the power provided from the power
supply becomes an impulse manner, the current flowing to a
coil and a transformer included in the power supply becomes
steep, which also causes the occurrence of sounding. How-
ever, the present system prevents the current from steeply
changing and therefore provides an effect as a countermea-
sure against noise (sounding).

The feed-forward control as a configuration example to
realize this configuration can instantaneously react to a load
response and thus can enable stable lighting of the light emit-
ting section 30 such as a backlight.

In view of the image, bright, clear monitor display with low
crosstalk is enabled because impulse driving of an LCD with
alarge surge, which has been difficult to realize until now, can
be easily realized.

As above, to realize the embodiment of the present tech-
nique, the LED power supply controller that changes the
output current lout to be supplied in advance based on infor-
mation on the magnitude of the load current is used. As a
specific example thereof, a DC-DC converter including a
built-in multiplier as the feed-forward function can be exem-
plified.

The multiplier functions as a feed-forward section (voltage
changer) that changes an error voltage depending on load
current information.

2. Second Embodiment

FIG. 7 is a circuit diagram showing a configuration
example of a light emitting element (LED) drive device
according to the second embodiment.

FIG. 7 shows a specific example of an LED drive device
10A including a DC-DC converter having a built-in multiplier
as the feed-forward section.

In FIG. 7, the same constituent part as that in the configu-
ration of FIG. 2 is represented by the same symbol.

The LED drive device 10A of FIG. 7 has an LED power
supply controller 20A including a switching power supply
section 21A of a boost chopper type and a DC-DC converter
22A as a control section. The LED drive device 10A further
has the light emitting section 30 as a load and the LED driver
40 including the switch section 41 and the constant current
source section 42.

The switching power supply section 21A has a constant
voltage source V21, an inductor [.21, a diode D21, output
capacitance C21 that is a capacitor for power storage, a
switching transistor SW21, a resistive element R21 for cur-
rent detection, and nodes ND21 to ND23.

One end of the inductor [.21 is connected to the constant
voltage source V21 of the voltage VDD and the other end is
connected to the node ND21. The anode of the diode D21 is
connected to the node ND21 and the cathode is connected to
the node ND22. One terminal (electrode) of the output
capacitance (capacitor) C21 is connected to the node ND22
and the other terminal (electrode) is connected to the refer-
ence potential VSS (e.g. ground potential).

The node ND22 is connected, as a voltage output node of
the switching power supply section 21 A, to one end part of the
light emitting section 30 as the load.

The switching transistor SW21 is formed of e.g. a negative
channel metal oxide semiconductor (NMOS) transistor,
which is an n-channel field effect transistor. The drain of the
switching transistor SW21 is connected to the node ND21
and the source is connected to one end of the resistive element
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R21. The node ND23 is formed by this connection node
between the source and one end of the resistive element R21.
The other end of the resistive element R21 is connected to the
reference potential VSS.

In such a switching power supply section 21A, the switch-
ing transistor SW21 is on/off-controlled by a PWM-con-
trolled pulse signal of the DC-DC converter (control section)
22A. Thereby, the switching power supply section 21A
boosts the voltage VDD of the constant voltage source V21
and supplies it to one end part of the light emitting section 30
as the load.

The DC-DC converter (control section) 22A has a feed-
back amplifier 221, a hold switch (SWhold) 222, and a mul-
tiplier (arithmetic section) 223 as a feed-forward functional
section.

The DC-DC converter 22A has a comparator 224, a flip-
flop (FF) 225 for pulse output, a clock generator 226, a driver
227, a reference voltage source V221, a capacitor C221, a
resistive element R221, and terminals T221 to T225.

A pulse converter is formed by the comparator 224, the FF
225, and the clock generator 226.

The terminal T221 is connected to a supply line of load
amount data DLD of the light emitting section 30 per V cycle
and is connected to the input part of the multiplier 223 for the
load amount data DLD.

The terminal T222 is connected to the connection node
ND11 between the cathode of the LED 31-x of the light
emitting section 30 and the switch section 41 of the LED
driver 40, and the terminal T223 is connected to the node
ND23 in the switching power supply section 21A.

The terminal T224 is connected to the gate of the switching
transistor SW21.

The resistive element R221 and the capacitor C221 are
connected in series between the terminal T225 and the refer-
ence potential VSS.

A non-inverting input terminal (+) of the feedback ampli-
fier 221 is connected to the reference voltage source V221 and
an inverting input terminal (-) is connected to the terminal
T222, to which the voltage Vs of the node ND11 is supplied.

The feedback amplifier 221 amplifies the voltage differ-
ence between the voltage Vs of the node ND11 and a refer-
ence voltage Vref and outputs an error voltage Verr to the hold
switch 222. This error voltage Verr is held by the capacitor
(221 in the off-period of the hold switch 222.

A terminal a of the hold switch 222 is connected to the
output of the feedback amplifier 221 and a terminal b is
connected to the terminal T225 and one input of the multiplier
223.

In the hold switch 222, electrical conduction is made
between the terminal a and the terminal b when the LED
lighting signal L.O as a PWM pulse signal is active and elec-
trical conduction is not made when the LED lighting signal
LO is inactive.

When being in the conductive state, the hold switch 222
causes the error voltage Verr by the feedback amplifier 221 to
be input to the multiplier 223.

The error voltage Verr, which is the output of the feedback
amplifier 221, is input to the multiplier 223 and the multiplier
223 changes this error voltage Verr in association with the
load amount data DLD for feed-forward, input via the termi-
nal T221.

The DC-DC converter 22A of the present embodiment is in
a peak current mode and the current Iout supplied to the
output capacitance C21 changes depending on the magnitude
of'a peak current Idcdc at the time of switching of the DC-DC
converter 22A.
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In the present embodiment, the peak current Idcdc of the
DC-DC converter 22 A is controlled based on the output value
of the multiplier 223. This enables the current amount of the
current lout supplied to the output capacitance C21 to be
changed by a feed-forward input.

A non-inverting input terminal (+) of the comparator 224 is
connected to the terminal T223 connected to the node ND23
of the switching power supply section 21A and an inverting
input terminal (-) is connected to the output of the multiplier
223.

The comparator 224 compares the error voltage Verr,
which is the output of the multiplier 223 and changes depend-
ing on the load amount data DLD, with a voltage VN23 of the
node ND23 (voltage resulting from conversion of the current
Idcde by the resistive element R21), and outputs the compari-
son result to the FF 225.

The comparator 224 outputs a low-level signal when the
voltage VN23 of the node ND23 is lower than the error
voltage Verr and outputs a high-level signal when the voltage
VN23 is higher.

The FF 225 is configured by a set-reset (RS) FF.

The FF 225 outputs, from a terminal Q, a pulse depending
ona clock CLK supplied to a setterminal S and the level of the
output of the comparator 224 supplied to a reset terminal R.

The FF 225 outputs, to the driver 227, a signal PLS with the
pulse width depending on the difference between the voltage
Vs of the node ND11 and the reference voltage Vref as a
result.

This pulse signal PLS is supplied to the gate of the switch-
ing transistor SW21 via the driver 227. In the switching power
supply section 21A, boost operation is carried out by on/off-
control of this switching transistor SW21.

A feedback section of the DC-DC converter 22A of the
present embodiment samples and holds the voltage Vs when
the LEDs are in the ON-state from the cathode side of the
LEDs ofthe light emitting section 30. The feedback amplifier
221 should be configured by an amplifier whose response is
sufficiently slow with respect to the PWM cycle (sampling
cycle).

The output of this feedback amplifier 221 is input to the
multiplier 223 via the hold switch 222 and the output of the
multiplier 223 is changed in association with the load amount
data DLD, which is the input signal for feed-forward.

The DC-DC converter 22A is in the peak current mode and
the current Tout supplied to the output capacitance C21
changes depending on the magnitude of the peak current
Idcdc at the time of switching of the DC-DC converter 22A.

In the present embodiment, the peak current Idcdc of the
DC-DC converter 22 A is controlled based on the output value
of'the multiplier 223. Thus, the current amount of the current
ITout supplied to the output capacitance C21 can be changed
by the feed-forward input.

Information on the magnitude of a next LED current is
input as this feed-forward input in the period when the LED
current is in the off-state to change the output of the multiplier
223. Thereby, the current Iout, which is the power supplied to
the output capacitance C21, is changed in advance.

Thereafter, the current for the LEDs is rapidly discharged
from the output capacitance C21. This allows stable supply
irrespective of load variation of the LED:s.

Operation by the above-described configuration will be
described below with focus on the control operation of the
DC-DC converter (control section) 22A.

When the LED lighting signal LO is inactive, i.e. at the low
level, the switch section 41 of the LED driver 40 is kept at the
off-state. At this time, the current Idim does not flow through
the light emitting section 30 provided with the supply voltage
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Vout of the switching power supply section 21A and the
respective LEDs 31-1 to 31-z are not lit.

When the LED lighting signal LO is at the low level, the
hold switch 222 of the DC-DC converter (control section)
22A is kept at the off-state.

Ifthe LED lighting signal [.O becomes active, i.e. rises up
to the high level, the switch section 41 of the LED driver 40 is
turned on. The switch section 41 is kept at the on-state during
the period when the pulse-like LED lighting signal LO is
active, i.e. at the high level.

At this time, the current Idim flows through the light emit-
ting section 30 provided with the supply voltage Vout of the
switching power supply section 21 A and the respective LEDs
31-1 to 31-» are lit.

During the period when the switch section 41 is in the
on-state, the voltage Vs of the connection node ND11
between the light emitting section 30 and the switch section
41 is supplied to the feedback amplifier 221 of the DC-DC
converter 22A. This voltage Vs is basically the voltage
obtained by subtracting the sum 2Vf (=VF) of the forward
voltages VT of all the LEDs 31-1 to 31-z of the light emitting
section 30 from the supply voltage Vout of the switching
power supply section 21A.

When the LED lighting signal L.O is switched to the high
level, the hold switch 222 of the DC-DC converter 22A is
turned on.

In the feedback amplifier 221, the voltage Verr obtained by
amplifying the voltage difference between the voltage Vs of
the node ND11 and the reference voltage Vref'is output to the
hold switch 222.

At this time, the hold switch 222 is in the conductive state
and thus the voltage Verr by the feedback amplifier 221 is
supplied to the multiplier 223.

The error voltage Verr, which is the output of the feedback
amplifier 221, is input to the multiplier 223. In the multiplier
223, this error voltage Verr is changed in association with the
load amount data DLD for feed-forward, input via the termi-
nal T221, and this error voltage Verr is supplied to the com-
parator 224.

In the comparator 224, the error voltage Verr is compared
with the voltage VN23 of the node ND23 and the comparison
result is output to the FF 225. In the comparator 224, a
low-level signal is output when the voltage VN23 of the node
ND23 is lower than the error voltage Verr and a high-level
signal is output when the voltage VN23 is higher.

In the FF 225, the pulse depending on the clock CLK
supplied to the set terminal S and the level of the output of the
comparator 224 supplied to the reset terminal R is output from
the terminal Q to the driver 227. In the FF 225, the signal PLS
with the pulse width depending on the difference between the
voltage Vs of the node ND11 and the reference voltage Vref
is output to the driver 227 as a result.

This pulse signal PLS is supplied to the gate of the switch-
ing transistor SW21 via the driver 227. In the switching power
supply section 21A, stable boost operation is carried out by
on/off-control of this switching transistor SW21.

The DC-DC converter 22A of the present embodiment is in
the peak current mode and the current lout supplied to the
output capacitance C21 changes depending on the magnitude
of the peak current Idcdc at the time of switching of the
DC-DC converter 22A.

In the present embodiment, the peak current Idede of the
DC-DC converter 22 A is controlled based on the output value
of the multiplier 223. Thus, the current amount of the current
iout supplied to the output capacitance C21 can be changed by
the feed-forward input.
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In this manner, in the switching power supply section 21A,
the switching transistor SW21 is on/off-controlled by the
PWM-controlled pulse signal of'the DC-DC converter 22A to
boost the voltage VDD of the constant voltage source V21 and
supply it to one end part of the light emitting section 30 as the
load.

According to the second embodiment, the same advanta-
geous effects as those of the above-described first embodi-
ment can be achieved.

In the LED drive device 10A of the second embodiment,
the amount of peak current supplied to the light emitting
section 30 such as a backlight is averaged to become smaller.
This can realize reduction in the cost and area of the power
supply.

In general, due to that the power provided from the power
supply becomes an impulse manner, the current flowing to a
coil and a transformer included in the power supply becomes
steep, which also causes the occurrence of sounding. How-
ever, the present system prevents the current from steeply
changing and therefore provides an effect as a countermea-
sure against noise (sounding).

The feed-forward control as a configuration example to
realize this configuration can instantaneously react to a load
response and thus can enable stable lighting of the light emit-
ting section 30 such as a backlight.

In view of the image, bright, clear monitor display with low
crosstalk is enabled because impulse driving of an LCD with
alarge surge, which has been difficult to realize until now, can
be easily realized.

3. Third Embodiment

FIG. 8 is a block diagram showing a configuration example
of a light emitting element (LED) drive device according to
the third embodiment.

The difference of an LED drive device 10B according to
the third embodiment from the LED drive device 10A accord-
ing to the second embodiment is as follows.

The LED drive device 10B according to the present third
embodiment is a configuration example of a case in which a
signal (blinking signal) BLINK to light the light emitting
section 30 such as a backlight according to the V cycle is
separated from the PWM lighting signal LO of the backlight
for brightness adjustment.

When the low-frequency blinking signal BLINK is sepa-
rated from the lighting signal [.O, which is a high-frequency
PWM signal, as shown in FIG. 8, the configuration can be
made in the following manner.

The lighting signal LO, which is a high-frequency PWM
signal, is smoothed and the analog value thereof’is input to the
multiplier 223 as a feed-forward input. Thereby, a feed-for-
ward circuit can be easily realized.

In the configuration of FIG. 8, the lighting signal LO,
which is a PWM pulse signal, is input to the multiplier 223 via
a filter 228 and through the terminal T221.

In a DC-DC converter 22B in FIG. 8, the hold switch 222
is turned on/off by the low-frequency blinking signal BLINK.

On/off-control of the switch section 41 of the LED driver
40 is carried out by a signal obtained by performing the
logical AND between the lighting signal L.O and the blinking
signal BLINK by an AND gate 229.

The other configuration of the LED drive device 10B of'the
third embodiment is the same as that of the second embodi-
ment.

According to the third embodiment, the same advanta-
geous effects as those of the above-described first and second
embodiments can be achieved.
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The LED drive devices 10, 10A, and 10B of the embodi-
ments are suitable fore.g. atransmissive liquid crystal display
apparatus having a backlight device.

4. Fourth Embodiment

As a fourth embodiment of the present technique, a liquid
crystal display apparatus using an LED backlight to which the
LED drive devices of FIGS. 2, 7, and 8 can be applied will be
described below.

FIG. 9 is a block diagram showing a configuration example
of'the liquid crystal display apparatus according to the fourth
embodiment.

As shown in FIG. 9, a liquid crystal display apparatus 100
has a transmissive liquid crystal display panel (LCD panel)
110, a backlight device 120 as an illuminating unit provided
on the backside of the LCD panel 110, an LED drive device
130, and a liquid crystal driver (panel drive circuit) 140.

The liquid crystal display apparatus 100 has a signal pro-
cessor 150, a tuner section 160, a control section 170, an
audio section 180 including a speaker 181, and a power sup-
ply section 190.

FIG. 10 is a diagram showing a configuration example of
the transmissive LCD panel 110.

This transmissive LCD panel 110 has a TFT substrate 111
and a counter electrode substrate 112 disposed opposed to
each other, and also has a liquid crystal layer 113, which is
obtained by enclosing e.g. a twisted nematic (TN) liquid
crystal, provided between the substrates.

On the TFT substrate 111, signal lines 114 and scan lines
115 disposed in a matrix manner and thin film transistors 116
as switching elements and pixel electrodes 117 disposed at
the intersections of these lines are formed.

The thin film transistors 116 are sequentially selected by
the scan lines 115 and write a video signal supplied from the
signal lines 114 to the corresponding pixel electrodes 117. A
counter electrode 118 and a color filter 119 are formed on an
inside surface of the counter electrode substrate 112.

Intheliquid crystal display apparatus 100, the transmissive
LCD panel 110 having such a configuration is sandwiched by
two polarizing plates and driving is performed by an active-
matrix system in a state in which white light is emitted from
the backside by the backlight device 120. Thereby, desired
full-color video display is obtained.

The backlight device 120 includes a light source 121 and a
wavelength selection filter 122.

The light source 121 includes plural LED arrays arranged.
The LED arrays form the light emitting section 30, which is
the driving target of the first, second, and third embodiments.

The backlight device 120 irradiates the LCD panel 110
with light emitted from the light source 121 from the backside
via the wavelength selection filter 122.

As the backlight device 120 shown in FIG. 10, a direct-lit
backlight device that is disposed on the backside of the trans-
missive LCD panel 110 and illuminates the LCD panel 110
from directly beneath the back surface of the LCD panel 110
is shown as one example.

As described above, the light source (light emitting sec-
tion) 121 of the backlight device 120 employs plural LEDs
connected in series as the light emission source.

In the light source 121 of the backlight device 120, LEDs
arranged along a screen horizontal direction are connected in
series and plural LED arrays (LED groups) connected in
series along the horizontal direction are formed.

The backlight device 120 having such a configuration is
driven by the LED drive device 130.
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As the LED drive device 130, the above-described LED
drive devices of FIGS. 2, 7, and 8 can be used.

In FIG. 9, the configuration is so shown that the whole of
the light source 121 is driven by the LED drive device 130.
However, it is also possible to employ a configuration in
which an independent LED drive device is provided for each
one of the LED arrays connected in series along the horizontal
direction.

The liquid crystal driver 140 includes an X driver circuit, a
Y driver circuit, and so forth and drives the LCD panel 110 by
e.g. red-green-blue (RGB) separate signals supplied to the X
driver circuit and the Y driver circuit by the signal processor
150.

Thereby, video according to the RGB separate signals is
displayed.

The signal processor 150 executes signal processing such
as chroma processing for a video signal input from the tuner
section 160 or the external and converts the signal from a
composite signal to RGB separate signals suitable for driving
of the LCD panel 110 to supply it to the panel drive circuit
140.

The signal processor 150 extracts an audio signal from the
input signal and makes the speaker 181 output sound through
the audio section 180.

To the liquid crystal display apparatus 100 having such a
configuration, the LED drive devices 10, 10A, and 10B of
FIGS. 2,7, and 8 are applied.

Due to that the amount of peak current supplied to the
backlight device 120 is averaged to become smaller, reduc-
tion in the cost and area of the power supply can be realized.

The amount of change in a current IL. flowing through the
inductor [.21 at timing immediately after LED lighting of the
backlight device 120 and at the time of LED turning-off is
small.

Due to this feature, because the amount of change in the
current IL flowing through the inductor [.21 and so forth is
suppressed to a small value, generation of noise (sounding)
audible by the human ear from these parts can be deterred.

The feed-forward control can instantaneously react to a
load response and thus can enable stable lighting of the back-
light device 120.

In view of the image, bright, clear monitor display with low
crosstalk is enabled because impulse driving of an LCD with
alarge surge, which has been difficult to realize until now, can
be easily realized.

The present technique can employ the following configu-
rations.

(1) A light emitting element drive device including:

a light emitting section configured to include a light emit-
ting element that emits light with luminance depending on a
flowing current;

output capacitance configured to be capable of storing
power supplied to the light emitting section;

a driver configured to be connected between an other end
side of the light emitting section and a reference potential and
include a switch section whose conductive state is controlled
by a pulse-like lighting signal depending on magnitude of a
load current and a constant current source section connected
in series to the switch section, the driver performing impulse
driving of the light emitting section in association with the
lighting signal; and

apower supply controller configured to be a power supply
that provides drive power to one end side of the light emitting
section and include a function to adjust an output current
supplied to the output capacitance by a signal depending on a
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connection node voltage of one connection node between the
other end side of the light emitting section and the reference
potential,

in which the power supply controller changes the supply
amount of the output current for the light emitting section
from the power supply controller based on load current infor-
mation that is necessary peak power of the light emitting
section in impulse driving of the light emitting section on a
predetermined cycle.

(2) The light emitting element drive device according to the
above-described (1), in which the power supply controller
changes the output current to be supplied based on informa-
tion on magnitude of a next load current at a stage previous to
switching of the load current.

(3) The light emitting element drive device according to the
above-described (1) or (2), in which the power supply con-
troller supplies the output current averaged with respect to an
image switching cycle.

(4) The light emitting element drive device according to the
above-described (3), in which the power supply controller
supplies the output current averaged with respect to the image
switching cycle when duty per image switching cycle
changes in the load current.

(5) The light emitting element drive device according to the
above-described (3), in which the power supply controller
supplies the output current averaged with respect to the image
switching cycle when a peak current per image switching
cycle changes in the load current.

(6) The light emitting element drive device according to the
above-described (3), in which the power supply controller
supplies the output current averaged with respect to the image
switching cycle when duty of a high-frequency dimmer in a
lighting period per image switching cycle changes in the load
current.

(7) The light emitting element drive device according to
any one of the above-described (1) to (6), in which

the power supply controller includes

a switching power supply section that includes a switch

element allowing adjustment of a flowing peak current
according to a signal to a control terminal and changes
the output current depending on magnitude of the peak
current to supply output power according to the adjust-
ment to one end side of the light emitting section, and

a control section,

the control section including

a feedback amplifier that obtains an error voltage
between the connection node voltage of one connec-
tion node between the other end side of the light
emitting section and the reference potential and a
reference voltage set in advance,

a feed-forward section that changes the error voltage
obtained by the feedback amplifier in association with
the load current information supplied, and

a pulse converter that outputs,

the control terminal of the switch element, a signal with a
pulse width yielding the peak current that flows through the
switch element and is in proportional to the error voltage
changed by the feed-forward section.

(8) The light emitting element drive device according to the
above-described (7), in which

the pulse-like lighting signal supplied to the switch section
of the driver includes

a blinking signal to light the light emitting section accord-

ing to the predetermined cycle, and

a lighting signal to adjust brightness, and



US 9,105,219 B2

15

the feed-forward section of the power supply controller
changes the error voltage obtained by the feedback amplifier
according to the lighting signal supplied to adjust brightness.

(9) A light emitting element drive method carried out in a
light emitting element drive device having

a light emitting section including a light emitting element
that emits light with luminance depending on a flowing
current,

output capacitance capable of storing power supplied to the
light emitting section,

a driver that is connected between an other end side of the
light emitting section and a reference potential and
includes a switch section whose conductive state is con-
trolled by a pulse-like lighting signal depending on mag-
nitude of a load current and a constant current source
section connected in series to the switch section, the
driver performing impulse driving of the light emitting
section in association with the lighting signal, and

a power supply controller that is a power supply that pro-
vides drive power to one end side of the light emitting
section and includes a function to adjust an output cur-
rent supplied to the output capacitance by a signal
depending on a connection node voltage of one connec-
tion node between the other end side of the light emitting
section and the reference potential,

the method including

changing the supply amount of the output current for the
light emitting section from the power supply controller based
on load current information that is necessary peak power of
the light emitting section in impulse driving of the light emit-
ting section on a predetermined cycle in the light emitting
element drive device.

(10) The light emitting element drive method according to
the above-described (9), in which the output current to be
supplied is changed based on information on magnitude of a
next load current at a stage previous to switching of the load
current.

(11) The light emitting element drive method according to
the above-described (9) or (10), in which the output current
averaged with respect to an image switching cycle is supplied.

(12) The light emitting element drive method according to
the above-described (11), in which the output current aver-
aged with respect to the image switching cycle is supplied
when duty per image switching cycle changes in the load
current.

(13) The light emitting element drive method according to
the above-described (11), in which the output current aver-
aged with respect to the image switching cycle is supplied
when a peak current per image switching cycle changes in the
load current.

(14) The light emitting element drive method according to
the above-described (11), in which the output current aver-
aged with respect to the image switching cycle is supplied
when duty of a high-frequency dimmer in a lighting period
per image switching cycle changes in the load current:

(15) A display apparatus including:

a display section;

an illuminating unit configured to have a light emitting
section including a light emitting element that emits light
with luminance depending on a flowing current and irradiate
the display section with emitted light; and

a light emitting element drive device configured to drive
the light emitting element in the light emitting section,

in which the light emitting element drive device has

the light emitting section including the light emitting ele-
ment that emits light with luminance depending on the
flowing current,
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output capacitance capable of storing power supplied to the
light emitting section,

a driver that is connected between an other end side of the
light emitting section and a reference potential and
includes a switch section whose conductive state is con-
trolled by a pulse-like lighting signal depending on mag-
nitude of a load current and a constant current source
section connected in series to the switch section, the
driver performing impulse driving of the light emitting
section in association with the lighting signal, and

a power supply controller that is a power supply that pro-
vides drive power to one end side of the light emitting
section and includes a function to adjust an output cur-
rent supplied to the output capacitance by a signal
depending on a connection node voltage of one connec-
tion node between the other end side of the light emitting
section and the reference potential,

the power supply controller changing the supply amount of
the output current for the light emitting section from the
power supply controller based on load current informa-
tion that is necessary peak power of the light emitting
section in impulse driving of the light emitting section
on a predetermined cycle.

The present disclosure contains subject matter related to
that disclosed in Japanese Priority Patent Application JP
2012-066793 filed in the Japan Patent Office on Mar. 23,
2012, the entire content of which is hereby incorporated by
reference.

It should be understood by those skilled in the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What is claimed is:

1. A light emitting element drive device comprising:

a light emitting section configured to include a light emit-
ting element that emits light with luminance depending
on a flowing current;

output capacitance configured to be capable of storing
power supplied to the light emitting section;

a driver configured to be connected between an other end
side of the light emitting section and a reference poten-
tial and include a switch section whose conductive state
is controlled by a pulse-like lighting signal depending on
magnitude of a load current and a constant current
source section connected in series to the switch section,
the driver performing impulse driving of the light emit-
ting section in association with the lighting signal; and

a power supply controller configured to be a power supply
that provides drive power to one end side of the light
emitting section and include a function to adjust an
output current supplied to the output capacitance by a
signal depending on a connection node voltage of one
connection node between the other end side of the light
emitting section and the reference potential,

wherein the power supply controller changes the supply
amount of the output current for the light emitting sec-
tion from the power supply controller based on load
current information that is necessary peak power of the
light emitting section in impulse driving of the light
emitting section on a predetermined cycle.

2. The light emitting element drive device according to
claim 1, wherein the power supply controller changes the
output current to be supplied based on information on mag-
nitude of a next load current at a stage previous to switching
of the load current.
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3. The light emitting element drive device according to
claim 1, wherein the power supply controller supplies the
output current averaged with respect to an image switching
cycle.

4. The light emitting element drive device according to
claim 3, wherein the power supply controller supplies the
output current averaged with respect to the image switching
cycle when duty per image switching cycle changes in the
load current.

5. The light emitting element drive device according to
claim 3, wherein the power supply controller supplies the
output current averaged with respect to the image switching
cycle when a peak current per image switching cycle changes
in the load current.

6. The light emitting element drive device according to
claim 3, wherein the power supply controller supplies the
output current averaged with respect to the image switching
cycle when duty of a high-frequency dimmer in a lighting
period per image switching cycle changes in the load current.

7. The light emitting element drive device according to
claim 1, wherein

the power supply controller includes
a switching power supply section that includes a switch

element allowing adjustment of a flowing peak cur-

rent according to a signal to a control terminal and
changes the output current depending on magnitude
of the peak current to supply output power according
to the adjustment to one end side of the light emitting
section, and

a control section,

the control section including

a feedback amplifier that obtains an error voltage
between the connection node voltage of one con-
nection node between the other end side of the light
emitting section and the reference potential and a
reference voltage set in advance,

a feed-forward section that changes the error voltage
obtained by the feedback amplifier in association
with the load current information supplied, and

a pulse converter that outputs, to the control terminal
of the switch element, a signal with a pulse width
yielding the peak current that flows through the
switch element and is in proportional to the error
voltage changed by the feed-forward section.

8. The light emitting element drive device according to
claim 7, wherein

the pulse-like lighting signal supplied to the switch section
of the driver includes
a blinking signal to light the light emitting section

according to the predetermined cycle, and

a lighting signal to adjust brightness, and

the feed-forward section of the power supply controller
changes the error voltage obtained by the feedback
amplifier according to the lighting signal supplied to
adjust brightness.

9. A light emitting element drive method carried out in a

light emitting element drive device including

alight emitting section having a light emitting element that
emits light with luminance depending on a flowing cur-
rent,

output capacitance capable of storing power supplied to the
light emitting section,

a driver that is connected between an other end side of the
light emitting section and a reference potential and
includes a switch section whose conductive state is con-
trolled by a pulse-like lighting signal depending on mag-
nitude of a load current and a constant current source
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section connected in series to the switch section, the

driver performing impulse driving of the light emitting

section in association with the lighting signal, and

a power supply controller that is a power supply that pro-

vides drive power to one end side of the light emitting
section and includes a function to adjust an output cur-
rent supplied to the output capacitance by a signal
depending on a connection node voltage of one connec-
tion node between the other end side of the light emitting
section and the reference potential,

the method comprising

changing the supply amount of the output current for the

light emitting section from the power supply controller
based on load current information that is necessary peak
power of the light emitting section in impulse driving of
the light emitting section on a predetermined cycle in the
light emitting element drive device.

10. The light emitting element drive method according to
claim 9, wherein the output current to be supplied is changed
based on information on magnitude of a next load current at a
stage previous to switching of the load current.

11. The light emitting element drive method according to
claim 9, wherein the output current averaged with respect to
an image switching cycle is supplied.

12. The light emitting element drive method according to
claim 11, wherein the output current averaged with respect to
the image switching cycle is supplied when duty per image
switching cycle changes in the load current.

13. The light emitting element drive method according to
claim 11, wherein the output current averaged with respect to
the image switching cycle is supplied when a peak current per
image switching cycle changes in the load current.

14. The light emitting element drive method according to
claim 11, wherein the output current averaged with respect to
the image switching cycle is supplied when duty of a high-
frequency dimmer in a lighting period per image switching
cycle changes in the load current.

15. A display apparatus comprising:

a display section;

an illuminating unit configured to have a light emitting

section including a light emitting element that emits

light with luminance depending on a flowing current and
irradiate the display section with emitted light; and

a light emitting element drive device configured to drive

the light emitting element in the light emitting section,

wherein the light emitting element drive device includes
the light emitting section including the light emitting
element that emits light with luminance depending on
the flowing current,

output capacitance capable of storing power supplied to
the light emitting section,

a driver that is connected between an other end side of
the light emitting section and a reference potential and
includes a switch section whose conductive state is
controlled by a pulse-like lighting signal depending
on magnitude of a load current and a constant current
source section connected in series to the switch sec-
tion, the driver performing impulse driving of the light
emitting section in association with the lighting sig-
nal, and

a power supply controller that is a power supply that
provides drive power to one end side of the light
emitting section and includes a function to adjust an
output current supplied to the output capacitance by a
signal depending on a connection node voltage of one
connection node between the other end side of the
light emitting section and the reference potential,
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the power supply controller changing the supply amount
of the output current for the light emitting section
from the power supply controller based on load cur-
rent information that is necessary peak power of the
light emitting section in impulse driving of the light 5
emitting section on a predetermined cycle.
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